ABSTRACT Information and communication technology (ICT) has reshaped the traditional education system into a flexible and efficient e-learning context. However, computer usage, attitudes, and some other critical factors are the primary concern to implement e-learning in developing countries. This paper applies computer attitude scale and proposes a prediction model based on multiple linear regression to discover the key factors affecting computer attitudes for the implementation of the ICT-based learning environment. To identify the principal factors, we collect the data sets by the active participation of more than 900 undergraduate students from three different universities of East African Community countries in one year period. The experimental results reveal that the students are using technology in their daily lives, however, they are not using it to support their daily study. Qualitative evidence indicates that the university has lower requirements for using computers, and the restrictive rules to use technologies. In addition, the universities are in a shortage of necessary computer hardware and software. Besides, the factors which are affecting the attitudes toward computers are the urban or rural origin of the student, English language level, and parental encouragement.
I. INTRODUCTION
The developing countries of the East African Community (EAC) are experiencing a rapid technological evolution, and have recently established relatively higher education standards. Research in other countries show that it is very beneficial to integrate technology into the university curriculum [1] . For every EAC country, strengthening educational technology equipment is a national priority in the next coming years. Recently there is a $215 million Project ''One Laptop Per Child Project'' launched to improve and encourage the use of ICT within education of developing countries [2] .
Despite the efforts that are made by the EAC countries, computers remain underutilized in education sector. Therefore, understanding students' computer usage, attitudes, and the critical factors behind the attitudes toward computers is a prime concern of EAC countries.
This study uses quantitative and qualitative methods to explore the degree to which EAC countries undergraduate universities students are using technology today, both in general and in order to support their learning. In addition, this paper examines student's attitudes towards computers using standardized Computer Attitudes Scale (CAS) and focused group data. Finally, a Multiple Regression Model is constructed to predict the explicit factors influencing computer attitudes in EAC.
In general, ethnic gender roles in EAC countries give rise to the assumption that there is a gender gap in attitude to computers. Other more possible factors include: parental motivation and English language level, technological infrastructure inequalities, and socio rural areas economic development. This research provides information on how university students are using computer technologies in EAC countries which will be of benefit for policy makers and educators, moreover, it contributes to the studies of the explicit factors affecting the attitudes towards computers.
A. THE EAC CONTEXT
The East African Community (EAC), is a regional intergovernmental organization composed of six partner developing states, including: The Republics of Kenya, Burundi, Rwanda, South Sudan, Uganda, and the United Republic of Tanzania. The headquarters are based in Arusha, Tanzania [3] . The EAC is home to 150 million citizens, of which 25.4% is urban population. With a land area of 1.82 million square kilometers and a combined Gross Domestic Product (GDP) of US$ 146 billion (EAC Statistics for 2016). The EAC total expenditure on higher education was 5% of GDP in 2015.
1) TECHNOLOGY USAGE IN EAC
In 2016, the East African Science and Technology Commission (EASTECO) [4] conducted a survey involving 2,200 people and found that around 61.1% of participants are using the Internet. Most participants identified four key reasons they use Internet: web browsing (64%), social networking sites (84%), communications (35%), and access to information (33%). Social networking is well liked (88.50% of respondents utilize social networks, 91% of female and 94% of male). Youtube and Facebook are the most desired services.
The internet first access point is the home, by using mobile cell phones, the home is the most mentioned by the participants [4] . The main justification for not utilizing the Internet with computers at home is the use of the mobile Internet network. About 67% of the young people (ages 18-32) mentioned making use of the Internet from universities, whereas 81% of those within the same group mentioned being able to access Internet at their home [4] .
Regarding using internet for educational purpose, 34% of the participants generally reported utilizing the Internet to learn and other studying purposes either on home computers or on their mobile devices. 63% of participants use tablets or laptops (61% males and 75% females). The use of mobile devices Internet in the overall population is 71%, and it is 79% in the 18-32 age group [4] . This is relatively consistent with other countries as students frequently access learning materials on mobile devices, and the popularity of mobile devices with Internet utilization in EAC proves that there are hardware (mobile devices) availability.
EASTECO study also reported that, EAC citizens like better to use a lot of local languages (such as Swahili) web content (70%), and other soft materials (72%) rather than the English version. However, only a small amount of online information is obtainable in the local language (estimated at 1.3%), which is a barrier to usage.
2) RESEARCH SETTING
Our study is conducted at three universities from 3 of 6 EAC countries:
1. University of Nairobi (UON), is located in Kenya, and was established in 1956 [5] . At the beginning of the 2016-2017 academic year, there was a total of 84,000 students enrolled in different colleges, of which 65% are male and 35% are female. 
II. BACKGROUND
This paper analysis focuses on attitudes towards computers measured by Computer Attitudes Scale (CAS). It evaluates the dimensions of the extent of anxiety, self-confidence, perceived usefulness, and liking [8] . In CAS scale, anxiety scale refers to feeling of uneasiness, threats, aggression and hostility while using computers; confidence scale is related to the feelings that computers are complicated to use or computer courses are not easy to handle; liking scale is avoidance of or the enjoyment with computers; lastly, usefulness scale refers to participants perceptions on the benefits of computers in one's career, daily life, if they are helpful or not [9] .
The results of Computer Anxiety (CA) include; avoiding computers, trying to reduce the time spent on them, and using them with caution [10] -which make the learners be more inclined to not using technology. However, CA does not reduce the awareness of usefulness of computers in general [11] . In the following literature, a few earlier studies on other scales are also mentioned, but the goal remains the same, which is just elaborating practical dimensions of computer attitudes.
A. FACTORS OF ATTITUDES TOWARDS COMPUTERS
This section provides an overview of some current researches on factors that might be influencing attitudes towards computers such as gender, previous computer experience, parents encouragement, English language level, and location.
1) GENDER
As stated in the ''The World's Women Report 2015'', the UN Department of Economic and Social Affairs claimed that you can still find the gender digital divide between women and men, to a large extent in developing countries where Internet access rate is low, but also in developed countries where there is high Internet access rate [12] . Women must participate internationally in technology labour market. In 2016, the World Economic Forum survey on Job Trends in 16 regions revealed that only 25% of the labour force in ICT are females, the gender pay difference between women and men in the sector is 26%. 38% of companies believe that increasing the number of women employees is an opportunity [13] .
Bongaarts [12] highlights the gap in developing countries between cultural and social values as predicted by the cultural dimensions of Hofstede [14] . In their analysis, the developing countries have considerably more power differences (more human inequality), higher masculinity (their community like to see males as role models), and weak individualism (less focus on a single person success, more focus on attaining success together). In short, these cultural habits lead to gender inequalities and differences.
There has been much research about gender differences on computer attitudes over the last four decades. The TwentyFive Years Literature Analysis (consisting of 75 studies) of Kay concludes that: ''Men and women are more equal than different in each assessment conducted. Men, however, report more positive emotional attitudes, more frequent use and a higher sense of self-efficacy'' [15] .
Powell's [16] systematic review on eighty CA researches published between 1990-2010 (two decades) provide insights into how outcomes change across demographic groups. In almost every decade of research conducted on child participants, girls are found to have higher CA than boys. In addition, most studies conducted on adult participants reveal that females have higher computer anxiety than males. Nevertheless, the observed model is not exactly the same in studies on university students: in two decades of studies, two-thirds of the researches in university students did not find any gender gap in CA.
A study among Kenyan students [17] that measured 571 Kenyan students attitudes towards Internet reveals that Kenyan women possess positive attitudes towards Internet and lower level of anxiety compared to men, but they have less confident on their capability to manage their use of the Internet. Another study conducted on 462 students in Kenya on e-learning attitudes found that students generally have positive attitudes, and men showed more positive attitudes compared to women [18] .
2) PREVIOUS COMPUTER EXPERIENCE
Previous meta-analyzes reveal that one's computer anxiety is associated with a shortage of computer experiences [11] , [16] . Previous experience with using computers decreases anxiety and improves computer usage performance.
Korobili et al. [19] found that the computer anxiety of Greek students varies according to the frequency of computer use and their experience with the computers. The researchers also reveal that undergraduate students who own a personal computer since beginning high school, or use computers a lot more, have much lower level of anxiety for computers.
Past experience affects computer usage self-confidence. A study on 71 Turkish students shows that those who had the opportunity to have more than 4 years of experience in using computer software and hardware, are more confident than those who have less computer usage experience [20] .
Beckers and Schmidt [21] conducted a research on 184 students of college of psychology in Netherlands and analyzed how the feelings of computer anxiety grow. The findings of their research concluded that initial contact with computers, where the user has complete control over the computer, produces greater computer experience to the user, which in turn brings more liking and less computer anxiety.
3) PARENTS ENCOURAGEMENT
Parents and families are other key factors influencing students' attitudes towards computers [22] . Huang [23] and Shashaani and Khalili [24] respectively, in their studies of undergraduates students in Iran and Taiwan found that access to home computers and enlightenment from parents help students improve their computer skills. Students of highly educated parents show greater use of computers. Nevertheless, there are students who have less interest and confidence in working with computers, especially females, believing that parents have a stereotypical view of computers.
4) ENGLISH LANGUAGE LEVEL
Students may encounter language obstacles when utilizing technology because most applications and software use English and may be expressed in unfamiliar words. Therefore, before the technology is used by students to prepare their school work, first, they have to learn the English words used in the corresponding software application [17] . Rizvi et al. [25] , Korobili et al. [19] , and Antonio and Tuffley [26] studies show that English knowledge has positive attitudes towards computers. Li and Kirkup [27] compare the attitudes of Chinese and British students towards the Internet, their finding revealed that some Chinese students do not like to utilize the Internet because most sites are in English, and there is less opportunities for good cultural exchange because of the language barrier.
5) LOCATION
The digital divide between rural and urban areas defines the inequities in the use of technological resources such as Internet, by people who live in various geographical areas in a country [10] . People who live in rural regions are less probable to experience good Internet services which is associated with inadequate infrastructures in distant areas or the causes of socio-economic inequality [28] , and this has an influence on digital literacy.
EAC countries have probably a socio-economic, culture, and education divide between rural and urban areas. 72.1% of EAC residents are living in rural areas, while only 27.9% are living in urban areas. Fewer jobs are found in rural areas in the EAC countries. For example, Kenya's rural areas have a high rate of unemployment of 40% [29] (compared to 13.7% in general). Regional differences on the level of unemployment result in lower levels of ICT adoption in rural areas because of economic barriers or obstacles, and less access to new technologies within the workplace.
The illiteracy rate in rural area of Africa, including EAC countries, is often higher than in urban area [30] . It is estimated that half of the countries' rural population does not receive any form of formal education and that three-quarters of them do not know how to read or write. Within urban areas, people who do not receive formal education percentage is only 16-18%, and all can read and even write [31] . In the EAC countries, rural schools possess less resources than urban schools, and they have more experienced teachers [32] . Those who live in rural area may lack basic skills needed to use most software and have little chances of digital learning in schools.
Furthermore, the rural and urban areas present cultural differences, which can affect technology adoption. Most major cities of EAC countries have multicultural populations with different origins. This is different in small cities, in towns, and in villages, which contains a traditional distinctive tribes with traditional cultures [33] .
In this research, the word location makes reference to the city in which student respondents study. Urban area refers to Nairobi of Kenya (population 3,560, 000), Kampala of Uganda (population 1,350,000), Kigali of Rwanda (population 745,261), Bujumbura of Burundi (population 497,169), Dodoma of Tanzania (population 2, 084,000) and, Juba of South Sudan (population 372,410). All others will be referred to as rural areas.
III. RESEARCH QUESTIONS
EAC countries are in the middle of rapid technological changes. Although, a high percentage of population can access the Internet at their home, previous studies indicate that learning and studying technologies are not integrated in the current higher education curriculum. The purpose of this study is to investigate the technology utilization patterns among undergraduate students (RQ1) with their attitudes in its regard (RQ2). Literature identifies a series of factors that can affect the attitudes towards technology in EAC countries: gender, previous computer experience, English language level, parental encouragement, and location (urban-rural digital divides) (RQ3).
• RQ1: To what extent are East African undergraduates' university students using technology (especially computers) generally and in the support their education?
• RQ2: What are the attitudes of East African undergraduate university students towards computers, generally and in the support of their education?
• RQ3: What are the factors that influence those students' attitudes towards computers?
IV. METHODOLOGY
In this paper, a mixed-method approach is employed in order to answer to the research questions. Quantitative survey data on utilization patterns and computer attitudes was collected from more than 900 undergraduate university students from three EAC countries' universities (UOK, MAK, UR) located in capital of Kenya, Uganda, and Rwanda respectively. Moreover, in order to better understand the perspectives of students, focus group series were organized with 30 students. Fig. 1 shows our prediction process of the factors influencing computer attitudes. 
A. QUANTITATIVE METHODOLOGY
The study includes a total of 912 students, of which 54.7% are female and 45.2% are male, 749 undergraduate students are from urban families while 163 are from rural families. The participants have been chosen from different college departments as shown in Table 2 . The ages of all the participants are 21-42 years. 43.5% are from the first and second years, while 53.9% are in the third or fourth year. 
1) PREDICTION MODEL
To predict the factors influencing computer attitudes, we construct a model based on Multiple Linear Regression(MLR). MLR is known to be a better predictive analysis to explain the relationship between one continuous dependent variable and two or more independent variables [34] . MLR equations are defined as:
Then, we have the following equation:
where
. . , ε n ) , β 0 is the intercept, β i is the coefficient of the i th predictor (X ni ), ε j is the difference between the predicted and the observed value of y j for the j th participant, j = 1, . . . , n.
To develop a prediction model based on the MLR for the Computer Attitudes Factors (CAF) in Fig. 1 , we suppose that Y = CAF, X n1 = gender, X n2 = location, X n3 = computerExperience, X n4 = englishLanguage, and X n5 = parentEncouragement. By inserting the predictors in equation (2), we obtain the equation:
Since this is a hierarchical regression, we need to compare the fit of the two variables, and see if the sum of squares (R 2 )
is significantly higher in the second model than in the first. The significance of R 2 is tested using an F-ratio [34] :
where N is the number of participants, and n is the number of predictors in the model, R 2 is the sums of squares, and i is the number of predictor variables.
For the model selection, we apply the Akaike Information Criterion (AIC) as a measure of fit [34] .
where n is the number of cases in the model, ln is the natural log, SSE is the sum of square errors for the model. A larger value of the AIC indicates worse fit.
2) MATERIALS AND PROCEDURES
Written consent was obtained from every participant and from every institution. Participants were required to fill questionnaires with their age, gender, course of study, computer experience and computer use data, using Garland and Noyes [35] version of adapted questions, with the addition of questions relating to computer skills (with the most popular software experience). Participants were also required to evaluate their English language level by ratings as: Excellent, Very Good, Good, Limited, and No English. After, the answers are converted into numerical scores, students with highest English level obtained higher scores. Apart from demographic and ICT usage questions, the participants are required to complete the Computer Attitude Scale (CAS) as developed by Loyd and Gressard [8] . CAS questionnaire is composed of four subscales, specifically: Computer Use, Computer Liking, Computer Confidence and Computer Anxiety. The Cronbach's α (alpha) [8] is calculated as:
where k is the number of component andM is the mean. The overall score of the 4 subscales is employed to measure attitudes as well. The rating scales score are as follows:
Responses from participants are coded so the higher score corresponded to a lower degree of anxiety, and the higher the degree of usefulness, confidence and liking. A higher score on any of the subscales or on overall scores shows a more positive attitude towards utilizing computers. The highest CAS score is 100, and the lowest score is 20.
Before the study, in order to measure the validity and reliability of Swahili language version of the questionnaires, data are gathered from 65 undergraduate university students. In Table 3 , the alpha coefficient of reliability test result for attitude scale computed by Equation (7) is 0.88 which is almost the English version's [8] . Moreover, the questionnaire validity is measured by determining the scale item correlation between each other: This presents a significant VOLUME 6, 2018 correlation with the Swahili version, with the values between 0.65 and 0.88. 
B. QUALITATIVE METHODOLOGY
Six focus groups (three males and three females) were carried out with five undergraduate university students in every group to further study student attitudes. These groups are:
MUC: male from urban family from computer science related college, MUN: male from urban family from non-computer science related college, MRN: male from rural family from non-computer science related college, FUC: female from urban family from computer science related college, FUN: female from urban family from non-computer science related college, and FRN: female rural from non-computer science related college. Fig. 2 presents how every group was formed and mentioned during the analysis. Differences in the group are intended to help to compare students of urban and rural areas, compare female and male students, and lastly compare students from computer science with students from other disciplines. After receiving a formal agreement from every university to perform the study, the respondents were required to sign an informed consent form before starting all the discussions.
The interview began with questions about demographics on study subject and age. The following questions focus on computer use at homes and at university, computer skills, computer experience, and computer usage encouragements.
To make the discussions easier and more efficacious, students were asked to choose between English and Swahili as interview language, as the interviewers are aware that most students are Swahili language native speakers. For an interview in Swahili, we took notes throughout the sessions.
Notes were then translated from Swahili to English and evaluated by professional translators. NVivo (Software for qualitative data analysis) is used to analyze these qualitative data with thematic analysis. Records of 2 of the focus groups were coded secondarily for the analysis validation. The interrater reliability agreement percentage is 95% [36] .
V. RESULT ANALYSIS
This study aims at determining Technology Utilization Patterns (TUP) based on number of hours spent on using various software applications on different digital devices in EAC Undergraduate Students. Moreover, it examines the student's attitudes towards computers using standardized CAS and focused group data. Finally, it predicts the explicit factors influencing computer attitudes using MLR.
A. RQ1: TECHNOLOGY UTILIZATION PATTERNS
The findings for Research question one show the technology utilization patterns in EAC undergraduate students.
1) QUANTITATIVE DATA FINDINGS
Students report an average of 6 years of computer experience (Male M = 8.2, Male SD = 3; Female M = 8.3, Female SD = 2.7). As presented in Table 4 , gender and geographic location have an impact on the time spent on utilizing technology. Rural women spend less time utilizing technology each week than their male counterparts in same region or urban women.
In addition, all groups of students spend much less time utilizing their laptop or personal computer at university than at home. The reported approximations of number of hours spent on using various software applications (on mobile phone devices or computers) are also displayed in Table 4 . The third row is the sum of rows 4 to 11, it shows the total approximate time spent on various technologies.
The overall time spent on these technologies is much greater than the time spent on laptops or computers both at university and at home, indicating that most technologies activities are done on mobile phone devices.
By taking into account the use of mobile phone devices, students spend about 28 hours a week utilizing technology. The most common performed activities are the use of the Internet and the use of social networks. The use of productivity computer software (e.g., databases, spreadsheets or word processors), playing games, computer programming, and participation in computer-facilitated learning are the less popular activities.
2) QUALITATIVE DATA FINDINGS
All focus groups have smart phones, with the exception of two rural students who are still using feature phones. They use various mobile applications, especially social networking, news, notes, games, dictionaries, apps to learn English, and to send broadcast.
Students from rural areas, female and male, report using computers only occasionally. On the other hand, the majority of students in different disciplines from urban areas says that they use computers for learning, referred to the use of word processors, graphic programs, translation and other activities.
Students are asked to provide some ideas about the reasons why previous studies reveal that students make use of computers for leisure rather than learning. They claim that this case can be caused by the lack of computer skills and knowledge in students, one student response is as such: ''Maybe they are not familiar with how to utilize it to get useful things or utilize it to learn'' (FUC). Male computer science students point out that the fact that EAC university students show a tendency to utilize computers for leisure more than studying is the results of their country education system in universities and schools: ''There are no encouragements of learning how to take advantage of the computers from young age'' (MUC). Correspondingly, other students coming from different disciplines stated similar reason, saying that there is no need to utilize the Internet or a computer in their daily learning: ''In our learning and education, there is no need to utilize a computer or we do not use computers'' (MUN); ''Because we do not rely on computers to prepare assignments or projects'' (FUN).
A female student from the rural area clarifies the reason of not utilizing computers for learning: ''Our educational system is the main reason, we learned some computer courses in high school, then no more in university or even in other classes, If our country education system was well established, we could use computers to improve knowledge and learning'' (FRN). Some students think that this is due to the accessibility of resources or material on the Internet: ''We do not have plenty of educational resources'' (FUC).
Moreover, a number of students reports having computer laboratories at their university, although, not all students can have access to them or they are just not easily accessible: ''They hardly open laboratories, laboratories are only for computer science majors'' (MUC), and some students do not know if there are computer laboratories at the university or if there is not one. In addition, other students say they have access to a computer lab but with low speed of Internet access, or that no computer laboratories are accessible for every student: ''Computer laboratories are not used by every student, they seem to be for students of computer science disciplines only'' (FRN).
B. RQ2: ATTITUDES TOWARDS COMPUTERS
The findings for Research question two refer to the East Africa undergraduate students attitudes towards computers.
1) QUANTITATIVE DATA FINDINGS
The average CAS score is 74.19 (sd = 11.41). Since the scale is between 35 and 100, this specifies that the participants in this sample are well disposed with the computers. Fig. 3 depicts the responses to CAS anxiety subscale. A high percentage of students admit that they are at ease and enjoy computers, and similarly a high percentage of people object to negative emotions or feelings such as hostility, discomfort, or aggression towards computers.
As depicted in Fig. 4 , students respond positively to CAS confidence subscale. 2. 69% admit having high level of confidence while using computers, 89% are confident that they could do homework using the computers, and 68% believed they can score a good grade in computer classes.
From Fig. 5 , the students' score results are the best on the liking subscale. As typical case, 82% admit that they may prefer computer related jobs, and 76% admit that working using computers would be fun and exciting. Proper responses related to solving computer problems and talking them with others are very different.
As shown in Fig. 6 , students generally believe that computers are advantageous for their lives -for example, 82% admit that it is worthwhile to learn how to use a computer, 85% recognize that computers will be used in various ways in their future lives, and 64% admit that they need a good understanding on using computers to get a better future employment.
2) QUALITATIVE DATA RESULTS
When asked about their feelings during their first computer course, most students give positive responses, such as ''I felt overwhelmed'' (MUC), ''I was eager to learn every single thing about the computers'' (FRN). Two students from rural focus group state being worried or nervous, and one of them mentions they were bored.
The focus group reveal that a number of students have less confidence in computer usage skills, which makes them unhappy when their teacher asks them to do projects or assignments: ''It makes me nervous. because I do not have enough computer skills'' (FRN). They find using computer a little complicated and difficult, and they report spending a lot of time doing computer homework because of limited computer skills: ''I do not like using computers because writing and searching take a lot of time'' (MRN). ''I need help, it's really so difficult and very complicated'' (FUN). ''No, it takes much time to do anything, and it hurts my eyes'' (FRN). Computer science students also do not like doing homework by using a computer, they (in a self contradictory way) think that it is easier to do homework without a computer: ''If I can do it with my hands, it may be easier'' (FUC).
The focus groups are investigated on whether East African undergraduate students would like to attend computer workshops or seminars to develop their computer skills. ''I would attend seminars because computers are very useful in many professions'' (MUN). ''More computer seminars are needed to get future job opportunity'' (FUN). Other students want to be able to attend computer seminars to improve their knowledge and skills because they reckon computers will be needed in their lives: ''Now a computer is used in all areas'' (MNR). ''I will learn more skills to develop my knowledge because computers have become essential in our lives'' (FRN). Five rural females said they did not want to attend computer skills seminars because they probably possess a negative attitude towards computers: ''No, I do not like using computers unless it is absolutely necessary'' (FUN).
C. RQ3: ATTITUDES TOWARDS COMPUTERS
The findings for Research question three show the explicit factors influencing computer attitudes among EAC undergraduate students.
1) QUANTITATIVE DATA FINDINGS
A multiple regression model is developed in R (R Development Core Team., 2012) according to the procedure of [34, Ch. 7] . Then, we add the theoretical interest factors in accordance with the expected importance order (gender, location, previous computer experience, encouragement of parents, and English language level). The precise fit of every model is compared with the last previous model. Following this primary analysis, another regression is performed again using the best fit model, excluding previous redundant statistic variables (gender) . The final results computed by our algorithm are labeled ''final model'' in Table 5 , also graphically represented in Fig. 7 . The model residues are studied for influential cases and outliers, but no one is found. 
Algorithm 1 MLR Based Prediction Of Factors Influencing Computer Attitudes
Input: gender, location, computerExperience, englishLanguage, parentEncouragement Output: β 0 , β 1 , β 2 , β 3 , β 4 , β 5 , R 2 1: Initialisation: N, n, matriceCoefficients, R 2 2: Create matrix from vector for CAF by Equation (3) 3: Find least squares solution 4: for the number of participants N do 5:
Compute mean of CAF values 6: end for 7: for N do 8:
Compute total variation SST 9: end for 10: Compute variation not accounted SSE 11: Compute the variation proportion R 2 by Equation (4) 12: Returnβ 0 , β 1 , β 2 , β 3 , β 4 , β 5 , R 2 Generally, the factors that remarkably predict computer attitudes in this sample of EAC countries undergraduates are the urban or rural origin of the student, English language level, parental encouragement, and experience of using computers (in years). The predicted factors influencing computer attitudes are presented in Fig. 8 . Students who speak English well, those who come from urban areas, those who are motivated by parents to make use of computers, and those with more experience of using computers are probable to have much more positive attitudes towards computers. Surprisingly, gender was not found in remarkable predictors.
2) QUALITATIVE DATA FINDINGS
Incentives to use a computer for the first time are different from student to student. Males from urban families are motivated by families of friends, or just themselves are eager to discuss new things, a student reported ''My teacher taught us some things on computer, then gave us homework'' (MUN). The female students are self-motivated or encouraged by friends or family: ''I went to the neighbors' house every day, they let me use their computer, then my dad bought me one'' (FUN), and ''My dad thinks that computers are needed for students'' (FUC). Students from rural areas are motivated by: ''My friends and my family'' (NRM, FRN); ''My parents do not utilize it, so I (myself) never had any encouragement'' (FRN); and there are few students who purchased a computer by themselves. However, four rural students say that schools are their first place to use computers and that's where they got the first motivation: ''My high school teacher made me like computers'' (FRN).
Most parents motivate their kids to use a computer: ''My parents told me to make use of it in learning, but not for other purposes'' (CUM). ''They motivated me, they think that computers are great tools for learning'' (FUN), ''Sometimes they urge me to attend computer workshops'' (FUN), and ''Computers have become an indispensable tool in the society, so they encouraged me'' (FRN). Many family members or just parents bought laptop or computer for their kids.
However, six students say they still do not get encouraged by parents to make use of computers: ''No, they do not know how to use it or what a computer is'' (MUN). ''No, my parents' idea about a computer is something that just suits the university students only'' (MRN), and ''They keep saying that computers are unhealthy, they hurt eyes and waste the time'' (FRN). As to the differences between females and males in getting motivation from parents to utilize computers, nine students do not find any imbalance from parent's encouragement. ''Both girls and boys get the same motivation'' (CUM); and ''No differences'' (MUN). On the other hand, thirteen students state an imbalance when encouraging to utilize computers between girls and boys. They say that boys receive more motivation, they are usually the first to be given a computer: ''Boys are given more opportunities and more motivation'' (FUC). ''Usually, it's the boy who get the first computer that is brought home'' (FUN). The participants put forward the reasons for males having more motivation than females, like job opportunities for males or like males need to work more and study more than females. ''Boys have need of computers when working, but the girls almost have no use of computers in their work'' (MUN). ''Girls are occupied with housework'' (MUC). ''They [parents] are cautious about boys' education'' (FRN). Female students stated that boys are usually the first to be given a computer ''Because they (boys) go away from the house, meeting people, to find out more at home'' (FUN).
Another female disagreed to the statement that males always get a computer first, as she replied ''I was given a computer before my elder brother get one'' (FUC). However, three students do not intend to judge whether there is a difference between girls and boys. They say the difference between boys and girls relies on parent incentives to utilize computers: ''It's up to the parents'' (FRN). ''They encourage any kid attracted to computers, whether he is a boy or a girl'' (FUC). A rural male student states that there is no difference between girls and boys because ''Both require computers when they get in college'' (MRN).
Knowing English is reported as a key element to using a computer by both students from urban and from rural areas, and both genders: ''When we try to get information for our research or homework, we find more important and rich information in English, but not in Swahili'' (FUC). ''Most websites and application software are in English'' (MRN). Not knowing enough English makes computer use more difficult: ''My English is not so good and I'm always having problems'' (FRN). In addition, they admit that better English implicate better score in computer courses: ''A student with whose English language skills are good is always a better computer user'' (MUC). However, a number of male students state that utilizing computers help them improve their English: ''Of course, learning computer usage pushes you to learn English'' (MUN).
VI. DISCUSSIONS
EAC countries' undergraduate students have a positive attitude towards technology, namely computers, and have incorporated it into their daily lives. Participants of this study often used social media applications and Internet browsing VOLUME 6, 2018 applications on their mobile phone devices. However, this familiarity with technology and positive attitudes do not seem to be used for the objectives of educational purposes. Students only use laptops or computers three and half hours a week at universities. Qualitative evidences show that a number of universities do not provide computer facilities. Students reported using 1.5 hours a week utilizing computer-learning software programs and 3.5 hours a week utilizing productivity software programs (specifically, spreadsheets and word processors software) that can be used in classroom exercises. This learning technique is low enough compared to the students from other foreign countries [9] .
There is a great potential for incorporating m-learning into education curriculum of universities in the EAC countries. Although computer laboratories and software infrastructures, in particular institutional management systems, are the main facilities of university, there is however, a not yet exploited opportunity for m-learning in EAC countries, as previous studies have shown that 84% of East African students do not utilize their mobile phone devices for learning [37] .
It is surprising that gender is not a major predictor of attitudes towards computers in EAC, given the different gender roles encountered in African societies. It is possible that, due to the great popularity of technology utilization at home for both females and males, it has turned out to be positively regarded and culturally accepted. The participants of focus groups described the cultural limitations on females involvement in social networks activities, such as photos posting, though some have concluded that this has changed. Finally, the EASTECO [4] data reveal equal involvement between men and women on using services such as YouTube, and Facebook, but do not show any information about the way they are used.
There are, however, geographical differences facts on technology attitudes. The fact that females in rural areas spend less time utilizing technology weekly than their counterparts of urban areas shows a reciprocal influence between gender and location. Traditional unchanging values that might prevent women from utilizing technology may have had a lot of change in urban areas. Future qualitative studies can investigate people's attitudes towards technology in rural areas, and their ideas on how to perfectly adapt women to technology.
VII. LIMITATIONS
One of the limitations of this research is that there is a small number of small town participants used in the study. Although this research uses statistical methods on a quantitative dataset, it can be more advantageous to incorporate more small cities' participants within focus groups.
In addition, focusing on attitudes towards computers is the basis of understanding the EAC nations latest education practices. Nevertheless, future research should look more specifically at attitudes towards current mobile technologies, their reforms in East Africa learning and teaching. On the other hand, it is helpful to re-examine the original CAS and find a way to elaborate a new tool for a broader scope.
VIII. CONCLUSIONS
This study on undergraduate students of EAC countries finds that even though the average time used on technology is 28 hours a week and their attitudes towards computers are also positive, conversely, they do not often use ICT to support their learning. Our qualitative findings show that the students are not often required to utilize computers at universities, and undeniably that universities sometimes did not accommodate the necessary ICT facilities. The predicted factors that affect the attitudes towards computers are the urban or rural origin of the student, English language level, and parental encouragement. Surprisingly, the gender is not among these factors.
It is more productive to accommodate ICT in the university curricula to ensure that each student is assisted for learning how to effectively utilize the technology. We suggest the full use of smart phones that are widely used in East African society to promote the educational advantages of learning technologies for those who do not have regular access to the computers. Poor English language fluency is an aspect associated with negative attitudes toward technology, thus providing online learning material in Swahili would be more beneficial. 
